In this project a wideband E-shaped patch antenna using Uslots is to be described. A patch antenna, also known as a rectangular micro strip antenna, is an antenna with a low profile, can be mounted on a flat surface. A wide range of radiation pattern can be achieved with this antenna and it is inexpensive. The wide-band mechanism is explored by investigating the behavior of the currents on the patch. This Eshaped antenna is slotted by using U-slots. A notch band characteristic can be achieved by using U slots in 50 ohms feed lines. A parametric study is presented with the results showing that the antenna can be operated at 1.0 GHz up to 12.0 GHz frequency band with return loss of -30.5 dB. Parameters such as S11 and VSWR also have been improved. The design and simulation of antenna is done by using Ansoft HFSS.
INTRODUCTION
A Micro strip or patch antenna is a low profile antenna that has number of advantages. It is light weight, low cost and easy to integrate with MIC's. Patch antenna is also used in many applications such as aircraft, satellite, mobile phones, and cars etc. It consists of a radiating patch on one side of a dielectric which has a ground plane on the other side [1] . The disadvantage of patch antenna is narrow bandwidth, low power, and low efficiency. However, major disadvantage of patch antenna is narrow bandwidth. There are many methods to overcome this problem such as increasing the height of the substrate, and introducing parasitic elements or modifying the shape of the patch. In this paper E-shaped micro strip patch antenna is designed and analyzed. If two parallel slots are incorporated into the patch, the bandwidth increases [6] . A wide band Eshaped antenna with U-shape slot in its feed is designed to cover 1GHz-12GHz range of frequencies. A broad band radiation pattern is achieved.
DESIGN OF PATCH ANTENNA
There are different types of slot loaded antennas such as Uslot, V-slot, E-shape and H-shape. In this paper U-slot is inserted in E-shaped antenna's feed to achieve wide bandwidth. The parameters are analyzed by changing the position, length, width of the slot [6] . The length, width, and height of antenna is denoted as (L, W, h). Rogers Duroid substrate is used with relative permittivity (Ԑr) of 2.2. It is used in high power applications and Rogers substrate is also makes low cost. The is measured on an HFSS software. Ground plane material used here is PEC. By incorporating U-slot in the patch antenna, wide bandwidth can be achieved [6] . It eliminates the interfering signal in particular frequency. The U-slot induces two resonant frequencies, and produces capacitances. The second frequency is induced near the main resonant frequency produced by the micro strip patch antenna. U slot increases the current flow in the edges of the patch antenna [3] . The length and width of the micro strip patch antenna is calculated by, The width W can be calculated by the following equation: W =
Where, c = the speed of light. f c = the resonance frequency = the dielectric constant of the substrate.
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Because the electric field lines are moving into the air before entering the dielectric substrate the will be replaced by which is slightly less than The equation of is given by:
Where, = the dielectric constant of the substrate h = the height of the dielectric substrate. W = the width of the patch. The effective length can be calculated by the following equation: =
The actual length of patch by the following equation: L= The ground plane is 6 times larger than the height of the dielectric substrate plus the used length or width. The ground plane can now be calculated as: = 6h +W = 6h+L Micro strip line feed is used which is directly contact with one of the radiating edges in the patch antenna. This feed easily control the impedance of the patch. It is also very easy method to fabricate when compared to other feeding methods.
RESULTS AND DISCUSSION
By changing the length, width and position of the patch antenna, the parameters of the antenna will be varying. When compared with E-shape without U-slot the parameters are improved in E-shape with U-slot. When the slot position is 6mm, the return loss of the patch is -31.3 dB at the operating frequency 6.1 GHz shown in Fig 3. 2. When length of the slot is 7.5mm, the return loss of the patch is-32.3 dB at 6.1 GHz shown in Fig 3. 3. The return loss of the patch is -30.9 dB at 6.1 GHz, when the slot width is 1.3mm shown in Fig 3. 4. Wide band of radiation pattern is achieved shown in Fig 3. 5. In  Fig 3. 7 an E-shaped patch antenna achieves bandwidth of -28.6 dB in the frequency range of 8.5-10.7 GHz at -10 dB. .2mm, 7.1mm, the return loss of antenna is shown above. Among these, the return loss is minimum at 6.2mm. When length of the slot is 6mm, 7mm, 7.5 mm, the return loss of antenna is shown above. Among these, the return loss is minimum at 7.5mm. The return loss of antenna is shown above when width of the slot is 1.3mm, 1.5mm, 1.8mm. Among these, the return loss is minimum at 1.3mm. High gain can be obtained from this antenna.
CONCLUSION
An E-shaped wideband micro strip patch antenna using Rogers substrate has been designed, simulated, optimized and analyzed using HFSS (High Frequency Structure Simulator) software version 13. A parametric study is presented with the results showing that the antenna can be operated at 1.0 GHz up to 12.0 GHz frequency band. Parameters such as S11 and VSWR also have been improved. Omni directional radiation pattern is obtained.
